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Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416A260remained unclear whether synovitis is also related to cartilage alter-
ations or other features in patients with end-stage knee OA, where
articular cartilage is almost disappeared. In addition, magnetic reso-
nance imaging (MRI) measurements are sensitive to detect of OA-
related structural changes. The aim of this study was to investigate the
MRI-detected OA-structural changes of the knee joint those were
associated with histological synovitis in patients with end-stage knee
OA who underwent TKA.
Methods: The forty patients (female: 88%, 71.1y on average) who ful-
ﬁlled the American College of Rheumatology criteria for knee OA and
required TKA due to the end-stage knee OA of Kellgren and Lawrence
grade 4 were enrolled in this study. All participants were performed
with 3.0-Tesla MRI. The OA morphological changes, such as (1) cartilage
morphology, (2) bone marrow lesions (BMLs), (3) bone cysts, (4) bone
attrition, (5) meniscal pathology, (6) osteophyte, (7) synovitis and (8)
ligaments were scored using the whole-organ MRI scoring (WORMS)
method. The synovial samples were obtained from ﬁve regions of
interest of the knee joint at the operation. The sections were stained
with hematoxylin and eosin. The histological synovitis scores (HSS)
were measured by the methods previously described. Next, the sections
were stained with TGF-b, COX-2, IL-1b and IL-6. A semi-quantitative
analysis of the immune-histochemically stained sections was con-
ducted. Associations between the HSS and WORMS were examined
using Spearman's correlation coefﬁcient. The means of each HSS were
compared using the Mann-Whitney U test.
Results: Among the eight OA-related morphological changes, the total
BML scorewere signiﬁcantly associated with the total HSS (r¼ 0.64, p¼
0.02). BMLs were present in all patients in medial femoro-tibial joint
(MFTJ), and were present in lateral femoro-tibial joint (LFTJ) in
approximately half (53%) of the patients. The HSS in MFTJ and LFTJ were
signiﬁcantly associated with medial and lateral BML scores [r ¼ 0.35, p
¼ 0.03 (medial), r ¼ 0.49, p < 0.01 (lateral), respectively]. The total HSS
in patients with BML in LFTJ were signiﬁcantly increased compared to
those without BML in LFTJ (p < 0.001). The synovial TGF-b expression in
the LFTJ in patients with BMLs in the LFTJ was signiﬁcantly higher than
that in patients without BMLs in the LFTJ, while these differences were
not observed in COX2, IL-1b or IL-6.
Conclusions: The BMLs, but not other structural changes detected by
MRI, were associated with the histological synovitis and synovial TGF-b
expression in patients with end-stage knee OA.
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Purpose: Metabolic syndrome (MS) is a major risk factor for osteo-
arthritis (OA) development. The MS-associated low-grade systemic
inﬂammation may underlie this link. We investigated whether a sys-
temic metabolic burden due to high-fat feeding in mice would aggra-
vate OA progression, in both established as well as developing MS.
Methods:Metabolic syndromewas induced by providing a high-fat diet
(HFD, 45% kcal from fat) to 12-week old male C57Bl/6J mice (n¼10) for
10 weeks. Control mice of same sex and age received a synthetic low-fat
diet (LFD, 10% kcal from fat) during that time period. At 10 weeks the
medial meniscotibial ligament (MMTL) of the right knee joint was
transected to destabilize the joint and thereby induce OA. The left knee
joint served as an internal control and underwent all the surgical pro-
cedures except for the MMTL transection (sham). Half of the control
mice were switched to HFD at the time of surgery (LFD-to-HFD), to
attain a state of developing metabolic syndrome at end-point. Body
weights and changes in body composition were monitored during the
entire study period. At endpoint, OA severity was graded on Safranin O-
stained histological sections of the knee joints according to OARSI
recommendations.
Results: Bodyweights of the mice on long- and short-term HFD were
signiﬁcantly different at end-point (HFD, 41.1 ± 6.9 g; LFD-to-HFD, 38.8
± 3.1 g) compared to mice of the control group (LFD, 31.8 ± 2.1 g). Body
composition analysis showed that the increase in body weight almost
completely resulted from an increase in body fat mass; lean mass
remained constant between groups. Severity of OA was greater in the
mice fed a HFD, for both the short-term and the long-term regimen.Separate assessment of the long- and short-term HFD groups showed a
statistically signiﬁcant difference in cartilage degeneration between the
HFD and control groups (Figure 1; one-tailed t-test, p ¼ 0.026). This
effect was mainly observed at the lateral knee compartments, implying
that the observed cartilage degeneration at the lateral knee compart-
ments was predominantly diet-induced (Figure 2). Interestingly, anal-
ysis of the lateral knee compartments of the LFD-to-HFD group showed
a clear trend towards an increase in OA severity compared to control
(one-tailed t-test, p¼ 0.064). OA severity did not correlatewith body fat
mass at end-point.
Conclusions: Our results show that high-fat feeding indeed aggravates
OA progression in a surgical mouse model for OA. In this model, the
diet-induced OA progression was mainly observed at the lateral knee
compartments. No correlation between OA severity and body weight or
body fat mass was found, suggesting that the MS-associated inﬂam-
mation may underlie the diet-induced OA progression.
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CHONDROGENIC PROGENITOR CELLS PROVIDE A NOVEL INSIGHT TO
PHAGOCYTOTIC ACTIVITIES WITHIN CARTILAGE
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Purpose: Chondrogenic progenitor cells (CPCs) have been identiﬁed on
the cartilage surface post injury, as well as in osteoarthritic cartilage.
CPCs serve chondroprotective and regenerative functions, but in initial
response to cartilage injury, CPCs overexpress markers associated with
dendritic cells. Based on these ﬁndings we hypothesized that CPCs carry
the potential to clear cell and matrix debris through phagocytosis. To
test this we compared phagocytotic capacity of CPCs to chondrocytes.
Methods: Scratches on bovine knee cartilage were created to stimulate
CPCs migration. After culturing for ten days, CPCs and chondrocytes
were isolated and co-cultured with DiO-labeled cell debris for various
time periods. Confocal microscopy and ﬂow cytometry analyses were
performed to determine phagocytosis events in both cell types.
